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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the wireless communication system which has a base station and at least one mobile 
station said base station Operate so that a communication link with at least one mobile station 
may be established, and this communication link has two or more channel and two or more data 
rate modes, a. The step which measures the data rate of transmission on the communication link 
to the given user based on the measured value of the data in a data buffer, b. As opposed to 
said given user among said two or more data rate modes [ from ] How to choose the data rate 
mode in the communication link to the given user characterized by having the step which 
chooses sufficient data rate to support the data rate of the measured communication link. 
[Claim 2] Said steps a and b are approaches according to claim 1 characterized by being 
repeated about said given user so that said at least one channel and data rate chosen may be 
adjusted dynamically based on change of the measured value of said data buffer. 
[Claim 3] Said steps a and b are approaches according to claim 1 characterized by being 
repeated over almost all the mobile stations in said system. 

[Claim 4] It is the approach according to claim 1 which, as for this forward direction link, said 
communication link has a control channel and a traffic channel including a forward direction link, 
and is characterized by this control channel operating so that control command and traffic data 
may be transmitted. 

[Claim 5] Said forward direction link is an approach according to claim 4 characterized by being 
chosen so that it may have sufficient capacity to support the data rate chosen. 
[Claim 6] It is the approach according to claim 1 which, as for this hard flow link, said 
communication link has a control channel and a traffic channel including a hard flow link, and is 
characterized by this control channel operating so that control command and traffic data may be 
transmitted. 

[Claim 7] Said hard flow link is an approach according to claim 6 characterized by being chosen 
so that it may have sufficient capacity to support the data rate chosen. 

[Claim 8] Said data buffer is an approach according to claim 1 characterized by including the 
input data buffer which receives data through said communication link. 

[Claim 9] The measured value of the data in said input data buffer is an approach according to 

claim 8 characterized by what it opts for to a known threshold limitation. 

[Claim 10] Said threshold limitation is an approach according to claim 9 characterized by 

including two or more predetermined thresholds corresponding to said two or more data rate 

modes. 

[Claim 1 1] Said data buffer is an approach according to claim 1 characterized by including the 
output data buffer which receives data through said communication link. 

[Claim 1 2] The measured value of the data in said output data buffer is an approach according to 

claim 1 1 characterized by what it opts for to a known threshold limitation. 

[Claim 13] Said threshold limitation is an approach according to claim 12 characterized by 

including two or more predetermined thresholds corresponding to said two or more data rate 

modes. 

[Claim 14] Said communication link is an approach according to claim 1 characterized by being 
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established by the CDMA method. 

[Claim 1 5] In the approach of assigning channel capacity accommodative with the wireless 
communication system which has at least one base station and at least one mobile station which 
communicates with this base station through a communication link a. The step which starts a 
data communication stream by the low-speed channel of said communication link between said 
at least one base station and one mobile station, b. The step which measures the data rate 
received by the data buffer from the source of said data communication stream, c. The step 
which chooses [ from ] sufficient data rate to support the measured data rate among two or 
more data rates, d. How to assign channel capacity accommodative with the wireless 
communication system characterized by having the step which assigns the selected data rate to 
said data communication stream. 

[Claim 16] Said selected data rate is an approach according to claim 15 characterized by being 
dynamically adjusted based on change of the measured value of said data buffer by repeating 
said step a-d about said one mobile station. 

[Claim 17] Said step a-d is an approach according to claim 15 characterized by being repeated 
over almost all the mobile stations in said system. 

[Claim 18] It is the approach according to claim 15 characterized by operating so that, as for this 
forward direction link, said communication link may have a control channel and a traffic channel 
including a forward direction link, this control channel may be arranged as said low-speed 
channel and control command and traffic data may be transmitted. 

[Claim 19] Said forward direction link is an approach according to claim 18 characterized by 
being chosen so that it may have sufficient capacity to support said selected data rate. 
[Claim 20] It is the approach according to claim 1 5 characterized by operating so that, as for this 
hard flow link, said communication link may have a control channel and a traffic channel including 
a hard flow link, this control channel may be arranged as said low-speed channel and control 
command and traffic data may be transmitted. 

[Claim 21] Said hard flow link is an approach according to claim 20 characterized by being 
chosen so that it may have sufficient capacity to support said selected data rate. 
[Claim 22] Said data buffer is an approach according to claim 15 characterized by including the 
input data buffer which receives data through said communication link. 

[Claim 23] The measured value of the data in said input data buffer is an approach according to 

claim 22 characterized by what it opts for to a known threshold limitation. 

[Claim 24] Said threshold limitation is an approach according to claim 23 characterized by 

including two or more predetermined thresholds corresponding to said two or more data rate 

modes. 

[Claim 25] Said data buffer is an approach according to claim 1 5 characterized by including the 
output data buffer which receives data through said communication link. 

[Claim 26] The measured value of the data in said output data buffer is an approach according to 

claim 25 characterized by what it opts for to a known threshold limitation. 

[Claim 27] Said threshold limitation is an approach according to claim 26 characterized by 

including two or more predetermined thresholds corresponding to said two or more data rate 

modes. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to carrying out the monitor of the signal data rate 
to data service, and assigning it dynamically in such a system, especially, about a wireless 
communication mode. 
[0002] 

[Description of the Prior Art] In order to make it possible to transmit an information signal 
between a dispatch (source) location and a destination (destination) location, the wireless 
communication mode is developed. In order to transmit such an information signal through the 
communication channel which links a dispatch location and a destination location, the analog (the 
1st generation) and the digital (second generation) method have been used. The digital method is 
more advantageous than an analog form. For example, the encryption for the high resistance 
over the noise of a channel or interference, large capacity, and a safe (security is high) 
communication link is a point with an advantageous digital method compared with an analog form. 

[0003] Although the method of the 1st generation mainly aimed at voice communication, the 
method of the second generation supports application of both voice and data. In the second 
generation method, some techniques for treating the data transmission which has various' 
transmission requirements are known. Especially, in packet data transmission, to general 
comparatively short one, voice transmission has a long period and a transmission period needs 
continuous access to a communication channel. In order to increase the number of accessible 
users to a wireless network, some modulation/coding methods are developed, for example, there 
are Frequency Division Multiple Access (FDMA), time division multiple access (TDMA), and code 
division multiple access (CDMA). A CDMA method has the resistance over multi-pass distortion 
or common channel interference rather than an FDMA method or a TDMA method, and the 
burden of a frequency/channel plan common to an FDMA method or a TDMA method is 
mitigated. 

[0004] By the CDMA method, since a user is identified uniquely and a user's signal is diffused 
covering wide band width of face, the binary sign sequence of a proper is assigned to each active 
user in a cel. The assigned sign can multiply by a users signal and it is diffused in the whole 
channel bandwidth larger than a user's signal bandwidth. The ratio to the user bandwidth of 
system channel bandwidth is called "diffusion gain" of a system. The capacity of a CDMA 
system is proportional to "diffusion gain" to the given signal pair interference (S/D level. After 
receiving the transmitted signal, each users signal is separated from other users' signal by using 
the correlator by which keying is carried out by the sign sequence of a desired signal (back 
diffusion of electrons). 

[0005] The analog form of the 1st generation and the digital method of the second generation 
were designed so that voice communication might be supported with the limited data 
communication capacity. It is expected that the wireless method of the third generation will treat 
effectively various services like voice, video, data, and an image using a broadband point-to- 
multipoint connection technique like CDMA. The inside of the function supported by the third 
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generation method has high-speed-data transmission between a migration terminal and a land 
communication-wire network. High-speed data transmission is often characterized as short 
transmission "a burst" at a high data transmission rate by most or a little long period which is 
not by the transmission activity from a data source following it as known. 
[0006] In order to cope with the burst nature of such high-speed data service in a third 
generation method, communication system needs to assign a large (it corresponds to a high data 
rate) bandwidth segment during the period of an occasional data burst. Since a third generation 
method can treat high-speed-data transmission of such burst nature, it can improve the 
throughput and delay to a user, and is advantageous. However, since the momentary bandwidth 
required of transmission of a high-speed-data burst is large, it must treat carefully so that an 
unjust interference with service of the others which use management of such a burst and the 
frequency allocation especially with the same allocation of power and a system resource may be 

[0007] d Naturally in the wireless system which can transmit a large data block, the highest data 
rate will be assigned to a bulk transmission user. If a data rate doubles, since only the one half of 
time amount until it completes transmission is less necessary, the time amount which transmits 
a user's data will become min by assigning such a user the highest data rate. However, the need 
over the resource of a base station also grows as the number of users increases and the 
information transmitted moves from voice to multimedia (a real-time image and voice). In order 
to offer service of level permissible to the whole user and to guarantee that there is sufficient 
capacity, communication system is efficient and must be able to assign a system resource 
dynamically by the high approach of cost effectiveness. Adjusting the data rate of a user s class 
in a multiuser signal environment is indicated by U.S. Pat. No. 5.857.147 (artificer: others 
[ Gardner ]) so that all permissible signal qualities may be maintained for every class of a user. 
[0008] If a new user demands the entry to a wireless network, the base station of 
communication system must determine a resource required to hold a demand of the user and 
must assign a user the resource. When sufficient resource to hold the user is not available, a 
base station must postpone establishment of connection with a user, and a user has to wait for 
it until sufficient resource becomes available. 

[0009] There are output power and a data rate in the resource which must be assigned in case a 
base station establishes the communication link to a user. Output power and a data rate are in 
proportionality. That is, output power required to establish and maintain a link with a user 
increases while a data rate increases. It is required in order that it may maintain the output 
energy per bit on fixed level that output power increases in this way with increase of a data rate. 
Since the output-power resource of a base station is limited, individually, it must collect and a 
base station must balance an output-power limit of the base station, and a transmission demand 
of a user. 
[0010] 

[Problem(s) to be Solved by the Invention] Therefore, if there is a demand of the entry to the 
wireless network by the user, a base station must evaluate a user's data rate and a power 
demand to the present user environment and a power demand. If a user environment approaches 
total system capacity, as for a base station, the entry of the user to a system is postponed, and 
it must be made for the output-power capacity of a base station not to have to become an 
overload For example, the base station which is processing two or more users who demand a 
respectively high data rate may be unable to accept the demand of access by the user of an 
additional low data rate. It is the case where there is only no power which fills a demand of the 
low data rate user of the addition in the base station. Lack of this power may be based on 
excessive consumption of the power relevant to inefficient allocation of a data rate to a user 
rather than was caused by the number of the users in a system. Assigning a user a data rate 
sharply higher than a thing required to fill the demand of a user's instancy wastes a system 
resource, and in case the number of the users in whom concurrent access is possible to a 
system is decreased and is accessed in a network, it increases the delay which a user receives. 
Therefore, in order to provide a user with the minimum data rate and to offer the reduced power 
to which that it is only enough to fill a transmission demand of a user corresponds, to manage 
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the resource of a base station efficiently and to use it is needed. 
[0011] 

[Means for Solving the Problem] The purpose of this invention is assigning the transmission data 
rate of a wireless system efficiently by determining a transmission demand of a user dynamically 
during an active data session. Another purpose of this invention is adjusting transmission data 
dynamically by carrying out the monitor of the transmission data buffer during an active data 
session. Another purpose of this invention is adjusting dynamically the assigned transmission 
data rate indispensable filling a demand of a user, and managing it. 

[001 2] Using the low-speed channel (for example, control or a signaling channel) of a fixed rate, 
this invention transmits the user data to the data rate of a channel, and further, in order to fill a 
transmission demand of a user, it operates so that the time of having to use high speed datalink 
may be determined. In case this function is performed, this invention carries out the monitor of 
the amount of the data in a transmitting data buffer and a receive data buffer during an active 
data session. The monitor of each buffer is separately carried out for each [ its service is given 
by the base station ] active user of every, respectively. If the amount of the data in transmission 
or a receive buffer exceeds a predetermined threshold, a high-speed data rate can be set up 
using an auxiliary data channel, and a base station can manage a data buffer within a regular 
threshold level. Similarly, when the level of the data in a data buffer is less than a desired 
threshold level (this shows that it is higher than what has the data rate required for a user 
currently offered), a low-speed data rate is used. In this way, the minimum data rate required to 
transmit data between a base station and the user of a remote site is assigned to each user. 
[0013] 

[Embodiment of the Invention] The core of an early wireless method, especially the 1 st 
generation analog form was mainly voice communication. There was an improvement of various 
extent about voice quality, network capacity, and advanced service with second generation 
wireless methods, such as CDMA, TDMA, and GSM. However, although the second generation 
method is suitable for voice, low rate data, facsimile, and offer of messaging, generally it cannot 
cope with the demand of a mobile high-speed data rate effectively and efficiently. The progress 
to a third generation wireless communication link can essentially express the paradigm shift to 
the world of multimedia mobile communications, and a user can access not only voice service 
but video, an image, a text, a graphic, and data communication. It is expected that a third 
generation network provides a mobile user with the data rate of 144Kbps - 2Mbps. 
[0014] Nevertheless, in the wireless network which supports such high-speed-data-transmission 
application, in order to avoid the service refusal by unsuitable allocation of the bandwidth 
between such applications, and power, bandwidth and power control must be managed very 
carefully. This invention offers the new method of improving effectiveness of operation and 
reducing establishment of service refusal by improving management of the power about such 
high-speed-data application, and bandwidth so that it may explain below. Below, in the case of 
the desirable example based on CDMA coding of a wireless signal, this invention is explained, but 
the ** kana of the ability of the approach of this invention to be applied to other wireless 
channelization configurations, such as TDMA and GSM, is **. 

[0015] The typical wireless communication system configuration which contains in drawin g 1 the 
mobile communication exchange center (MSC:Mobile Switch Center) 100, two or more base 
station controllers (BSC:Base Station Controller) 102, two or more base transceiver offices 
(BTS:Base Transceiver Station) 104, and two or more remote users that operate a mobile 
station (MS:Mobile Station) 106, respectively is shown. In addition to offering management and a 
control function for the component of a wireless network, MSC100 offers the interface between 
a wireless network, a cable network (PSTN 1 10), or another wireless network (MSC120). BSC102 
offers control and a function manager to one or more BTS(s)104. BTS104 consists of a set of 
the transceiver in which remote adjustment is usually possible arranged to the wireless site, and 
is the terminal point of the wireless path by the side of a network. As shown in drawin g 1 . 
generally each BTS104 performs the remote user and radio in a eel on behalf of one eel 108 in a 
wireless network. Cell sizes may differ in a network according to the user consistency expected 
in each cel. Although the eel which has activation hippo REJIERIA of hundreds of feet (30-300 
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meters) order is set up in the field where population density is high, cell size can be enlarged all 
the time in the field where population density is low. Moreover, this cell size determines the 
power capacity of BTS104. It is because larger output power than a small eel is needed, so that 
a eel becomes large. 

[0016] A mobile station 106 (for example, a cellular phone machine, a computer terminal, or a 
facsimile machine) carries out termination of the wireless path from BTS104. and offers access 
to a network service to the user served. According to a practice, the bidirectional radio link 
between BTS104 and MS106 is called forward channel, when BTS104 transmits to a mobile 
station 106, and when MS106 transmits to BTS104, it is called backward channel. 
[0017] The CDMA forward-channel multiplexing configuration decided to j_rawing_2 by the 
present version of TIA/E1A / 2000.IS-2 criterion is shown. A pilot channel (PCH.Pilot Channel. 
201) operates so that an unmodulated signal may be continuously transmitted in a CDMA 
system. PCH offers the phase criteria for a coherent modulation, and the means of the signal 
strength comparison between BTS(s). An exclusive control channel (DCCH:Dedicated Control 
Channel, 202) is used in order to transmit digital control information (power control information is 
included) to MS from BTS. A basic channel (FCH.Fundamental Channel. 203) transmits the data 
of a high level, and the combination of power control information. An auxiliary channel 
(SCH:Supplemental Channel. 204) acts with DCCH or FCH, and the high data rate service (or 
burst data transfer) which transmits high-level data is offered. 

[0018] Therefore, using this channel configuration, although the transmission conditions required 
of voice and data differ greatly, a forward direction traffic channel can be adapted so that the 
traffic of both voice and data may be transmitted. Once voice transmission is continuous, 
duration is comparatively long and transmission starts, it will be required that there is no 
interruption of transmission. If transmission is interrupted, received data are nonpermissible in a 
receiving side, as for such reception, data are inputted into a receiver — ** it is alike, is 
processed and evaluates — having (namely, real-time operation) — it fragments and is because 
it comes apart. 

[001 9] Highly precise voice transmission can be attained by changing voice fluctuation into a 
digital format and transmitting the digitized voice pattern at 64 kilobits/s (64Kbps). It turns out 
that digitization at a rate higher than 64Kbps(es) does not improve the voice pattern reproduced 
further. Therefore, generally an audio transmission rate does not exceed 64Kbps(es). Generally, 
permissible audio performance and quality are acquired by transmission to the order of 8Kbps. 
[0020] On the other hand, generally, data traffic can appear as a train of a pulse, can divide this 
into a packet, can be transmitted, and can collect and reformat a packet with a receiver. It is in 
random order, and may be received, and generally a packet is in random order, and is received. A 
receiver requires resending of a packet with an error, or the discarded packet, and an error and 
packet loss are compensated. Therefore, data traffic does not impose the need for transmission 
without interruption to a system. Furthermore, data traffic differs from voice transmission in that 
it communicates with a sharply different data rate according to the demand of the source and 
transmission. For example, a facsimile transmission, an electronic mail, and text data can use a 
low-speed data rate (order of 9.6Kbps) comparatively. It is because a related data quality can 
generally be transmitted by appropriate time amount also with such a low data rate. However, in 
order to shorten transmission of the graphics and video like an image on the level which can 
permit time amount required to transmit a lot of digital data contained in graphics or a video 
image, a very high data rate is required. 

[0021] In consideration of various data transmission demands of a user, the approach of this 
invention assigns a minimum data rate and minimum corresponding output power, in order to fill a 
transmission demand of a user. According to this invention, first, if the link between MS106 and 
BTS104 is established, BTS104 will initialize the parametric data of a forward channel and a 
backward channel using a low-speed control channel. The forward direction and a backward 
channel are assigned to each active user in a system. It is uniquely identified by the sign to 
which any channel is assigned in a CDMA wireless system. The exclusive control channel (DCCH, 
drawing 2 ) of a forward channel is used as a control channel. However, this channel can also be 
used for transmitting low-speed information data. 
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[0022] According to the approach of this invention, BTS104 initializes a user's and an active data 
session using DCCH. This DCCH will transmit both control data and information data. In another 
example of this invention, BTS assigns a low-speed basic channel for an information data bit, 
and, on the other hand, DCCH is used for a control function. 

[0023] While information data are transmitted between BTS and MS, BTS carries out the monitor 
of the data transmission buffer and data receive buffer which were assigned to each user. By 
measuring the amount of the data in each buffer, BTS measures the input data rate which 
supplies information to a transmission buffer and a receive buffer, and confirms that the amount 
of data remains in a limitation permissible by both transmission (forward channel) of information 
data, and reception (backward channel). Rather than the rate at which the user supplies data to 
BTS, when a transmission data rate is late, the amount of data in a buffer will increase across a 
permissible limitation. If this condition is not amended correctly, the amount of data will exceed 
buffer size (overflow), and data will be lost. 

[0024] If it judges that the approach of this invention has a too quick input data rate, the 
possibility of an overflow condition is expected and it directs to change a communication link 
into a high-speed data rate more to BTS. This high-speed data rate can be carried out to one of 
the rate of the higher one on DCCH or a basic channel, or rates with an available auxiliary 
channel. The auxiliary channel ( drawing 2 ) of a forward channel can transmit information data at 
the rate exceeding 1Mbps. Similarly, rather than the rate at which the user supplies data to BTS, 
when a transmission data rate is quick, the amount of data in a buffer will be less than a 
permissible limitation, and will decrease. Finally a buffer not only becomes empty (underflow), but 
on this condition, BTS will consume the superfluous output power for holding that high data rate 
with a high data rate. Like the response at the time of a data rate being too late when this 
underflow is expected, this invention directs to use the data rate of the lower (as long as it 
justifies) one on DCCH, a basic channel, or an auxiliary channel to BTS so that it may 
correspond to an actual transmission demand of a user. 

[0025] By the backward channel, the monitor of the superfluous data rate conditions inadequate 
in ** again is carried out like actuation of this invention on a forward channel. In this case, BTS 
carries out the monitor of the receive buffer, and measures an input data rate. Processing of the 
receive buffer of BTS is slower than an input data rate, and when filled more quickly than the 
case where a buffer is permissible, according to this invention, BTS notifies the data rate of a 
backward channel to MS that it is made late. When processing of the receive buffer of BTS is 
quicker than an input data rate, it notifies to MS that BTS increases a data rate. 
[0026] Drawin g 3 shows the flow chart of one example of this invention. First, a communication 
link is established with block 300 between BTS (for example, BTS 104 of drawin g 1 ), and MS (for 
example, MS 106 of drawing 1 ). This communication link can be started, MS which requires 
access to a network, or when BTS notifies to MS that it is required that a user should go into a 
network. After a communication link is established, BTS establishes a data transmission stream 
first using either a low speed DCCH or a basic channel. With block 305, BTS carries out the 
monitor of the data rate on a forward channel and a backward channel during an active data 
session. Next, the result of a monitoring facility is sent to the judgment function of block 310. 
Block 310 compares with a predetermined threshold the parameter value of the forward direction 
link by which the monitor was carried out. Since the forward direction link is operating in a 
permissible limitation and there is no need for adjustment about a forward direction link when the 
monitor value of a forward direction link is within a threshold, actuation progresses to processing 
of the hard flow link of block 410. When that is not right, in order for a forward direction link not 
to have to operate in a permissible limitation but to have to adjust a data rate, actuation 
progresses to block 320. 

[0027] Block 320 compares an actual data rate with a channel data rate. When a channel data 
rate is too late compared with an actual data rate, in order to increase a channel data rate, 
actuation progresses to block 330. When that is not right, in order to decrease a channel data 
rate, actuation progresses to block 350. 

[0028] With block 330, it checks whether inspection of the current condition of a data link is 
performed and the link has already operated by maximum capacity. Since it is impossible to 
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increase the rate on a forward direction link more than this when the link is operating at the 
maximum rate actuation progresses to block 410. On the other hand, when increase of the data 
rate TfTchanne. is possible actuation progresses to block 340. By block 340a higher data rate 
is chosen and assigned by DCCH. the basic channel, or the auxiliary channel. The threshold level 
corresponding to this high data rate can also be assigned at th.s time. 

[0029] With block 350, it checks whether inspection of the current cond.t.on of a data link is 
performed and the link has already operated by the minimum capacity Since it is impossible to 
decrease the rate on a forward direction link more than this when the hnk is operating at the 
minimum rate, actuation progresses to block 410. On the other hand, the link is not operating at 
The minimum rate, and when it is possible to decrease a data rate further, actuation progresses 
t block 360 

[0030]° By block 360. a lower data rate is chosen and assigned by the suitable channel (DCCH, a 
basic channel, or auxiliary channel). The threshold level corresponding to th.s low data rate can 
also be assigned at this time. 

[0031] With block 410, this invention operates about a hard flow link the same with having 
explained the forward direction link. When the data rate of a hard flow link is too late it .s 
directed to MS that BTS increases a data rate. When the data rate of a hard flow link is too high, 
it is directed to MS that BTS decreases a data rate. 

[0032] If the actuation about a forward direction link and a hard flow link is completed actuation 
will progress to block 500 and will repeat the monitoring of a forward direction link and a hard 
flow link about each active user in a network. 

[0033] In the 2nd example of this invention. MS can perform a monitoring facility about the 
amount of the data which are standing by the transmission to BTS from MS If the conditions of 
overflow of the buffer expected or an underflow occur, an information signal will be sent to BTS 
from MS. and BTS will adjust the data rate in a hard flow link from th.s signal, the threshold used 
by the buffer control function of MS in order to determine the time when an underflow / 
overflow signal should be sent to BTS. in this example - beforehand - or giving MS is possible 
dynamically. This threshold is equivalent to the data rate used like the mon.tor.ng facility of a 

[0034]Vhurth O is invention offers the new method of adjusting dynamically the bandwidth/power 
level assigned to the given data service to the actual data rate of which it is required with the 
source. 

[0035] . . , , , 

[Effect of the Invention] As [conclusion] this invention provides a user with the need and 
minimum sufficient data rate filling a demand of a user, it offers the new means to which the data 
rate of a communication channel is fitted dynamically. By assigning such minimum data rate 
consumption of the output power for maintaining a communication link with each user is made 
low. a base station can make low power consumed by per user, and the capacity for adding a 
user increases. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to carrying out the monitor of the signal data rate 
to data service, and assigning it dynamically in such a system, especially, about a wireless 
communication mode. 
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PRIOR ART 



[Description of the Prior Art] In order to make it possible to transmit an information signal 
between a dispatch (source) location and a destination (destination) location, the wireless 
communication mode is developed. In order to transmit such an information signal through the 
communication channel which links a dispatch location and a destination location, the analog (the 
1st generation) and the digital (second generation) method have been used. The digital method is 
more advantageous than an analog form. For example, the encryption for the high resistance 
over the noise of a channel or interference, large capacity, and a safe (security is high) 
communication link is a point with an advantageous digital method compared with an analog form. 

[0003] Although the method of the 1st generation mainly aimed at voice communication, the 
method of the second generation supports application of both voice and data. In the second 
generation method, some techniques for treating the data transmission which has various 
transmission requirements are known. Especially, in packet data transmission, to general 
comparatively short one, voice transmission has a long period and a transmission period needs 
continuous access to a communication channel. In order to increase the number of accessible 
users to a wireless network, some modulation/coding methods are developed, for example, there 
are Frequency Division Multiple Access (FDMA), time division multiple access (TDMA), and code 
division multiple access (CDMA). A CDMA method has the resistance over multi-pass distortion 
or common channel interference rather than an FDMA method or a TDMA method, and the 
burden of a frequency/channel plan common to an FDMA method or a TDMA method is 
mitigated. 

[0004] By the CDMA method, since a user is identified uniquely and a user's signal is diffused 
covering wide band width of face, the binary sign sequence of a proper is assigned to each active 
user in a cel. The assigned sign can multiply by a users signal and it is diffused in the whole 
channel bandwidth larger than a users signal bandwidth. The ratio to the user bandwidth of 
system channel bandwidth is called "diffusion gain" of a system. The capacity of a CDMA 
system is proportional to "diffusion gain" to the given signal pair interference (S/I) level. After 
receiving the transmitted signal, each users signal is separated from other users' signal by using 
the correlator by which keying is carried out by the sign sequence of a desired signal (back 
diffusion of electrons). 

[0005] The analog form of the 1st generation and the digital method of the second generation 
were designed so that voice communication might be supported with the limited data 
communication capacity. It is expected that the wireless method of the third generation will treat 
effectively various services like voice, video, data, and an image using a broadband point-to- 
multipoint connection technique like CDMA. The inside of the function supported by the third 
generation method has high-speed-data transmission between a migration terminal and a land 
communication-wire network. High-speed data transmission is often characterized as short 
transmission "a burst" at a high data transmission rate by most or a little long period which is 
not by the transmission activity from a data source following it as known. 
[0006] In order to cope with the burst nature of such high-speed data service in a third 
generation method, communication system needs to assign a large (it corresponds to a high data 
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rate) bandwidth segment during the period of an occasional data burst. Since a third generation 
method can treat high-speed-data transmission of such burst nature, it can improve the 
throughput and delay to a user, and is advantageous. However, since the momentary bandwidth 
required of transmission of a high-speed-data burst is large, it must treat carefully so that an 
unjust interference with service of the others which use management of such a burst and the 
frequency allocation especially with the same allocation of power and a system resource may be 
avoided. 

[0007] Naturally in the wireless system which can transmit a large data block, the highest data 
rate will be assigned to a bulk transmission user. If a data rate doubles, since only the one half of 
time amount until it completes transmission is less necessary, the time amount which transmits 
a users data will become min by assigning such a user the highest data rate. However, the need 
over the resource of a base station also grows as the number of users increases and the 
information transmitted moves from voice to multimedia (a real-time image and voice). In order 
to offer service of level permissible to the whole user and to guarantee that there is sufficient 
capacity, communication system is efficient and must be able to assign a system resource 
dynamically by the high approach of cost effectiveness. Adjusting the data rate of a user's class 
in a multiuser signal environment is indicated by U.S. Pat. No. 5,857,147 (artificer: others 
[ Gardner ]) so that all permissible signal qualities may be maintained for every class of a user. 
[0008] If a new user demands the entry to a wireless network, the base station of 
communication system must determine a resource required to hold a demand of the user, and 
must assign a user the resource. When sufficient resource to hold the user is not available, a 
base station must postpone establishment of connection with a user, and a user has to wait for 
it until sufficient resource becomes available. 

[0009] There are output power and a data rate in the resource which must be assigned in case a 
base station establishes the communication link to a user. Output power and a data rate are in 
proportionality. That is, output power required to establish and maintain a link with a user 
increases while a data rate increases. It is required in order that it may maintain the output 
energy per bit on fixed level that output power increases in this way with increase of a data rate. 
Since the output-power resource of a base station is limited, individually, it must collect and a 
base station must balance an output-power limit of the base station, and a transmission demand 
of a user. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As [conclusion] this invention provides a user with the need and 
minimum sufficient data rate filling a demand of a user, it offers the new means to which the data 
rate of a communication channel is fitted dynamically. By assigning such min.mum data rate 
consumption of the output power for maintaining a communication link with each user is made 
low. a base station can make low power consumed by per user, and the capacity for adding a 
user increases. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Therefore, if there is a demand of the entry to the 
wireless network by the user, a base station must evaluate a users data rate and a power 
demand to the present user environment and a power demand. If a user environment approaches 
total system capacity, as for a base station, the entry of the user to a system is postponed, and 
it must be made for the output-power capacity of a base station not to have to become an 
overload. For example, the base station which is processing two or more users who demand a 
respectively high data rate may be unable to accept the demand of access by the user of an 
additional low data rate. It is the case where there is only no power which fills a demand of the 
low data rate user of the addition in the base station. Lack of this power may be based on 
excessive consumption of the power relevant to inefficient allocation of a data rate to a user 
rather than was caused by the number of the users in a system. Assigning a user a data rate 
sharply higher than a thing required to fill the demand of a user's instancy wastes a system 
resource, and in case the number of the users in whom concurrent access is possible to a 
system is decreased and is accessed in a network, it increases the delay which a user receives. 
Therefore, in order to provide a user with the minimum data rate and to offer the reduced power 
to which that it is only enough to fill a transmission demand of a user corresponds, to manage 
the resource of a base station efficiently and to use it is needed. 
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MEANS ^ 

[Means for Solving the Problem] The purpose of this invention is assigning the transmission data 
rate of a wireless system efficiently by determining a transmission demand of a user dynamically 
during an active data session. Another purpose of this invention is adjusting transmission data 
dynamically by carrying out the monitor of the transmission data buffer during an active data 
session. Another purpose of this invention is adjusting dynamically the assigned transmission 
data rate indispensable filling a demand of a user, and managing it. 

[0012] Using the low-speed channel (for example, control or a signaling channel) of a fixed rate, 
this invention transmits the user data to the data rate of a channel, and further, in order to fill a 
transmission demand of a user, it operates so that the time of having to use high speed datalink 
may be determined. In case this function is performed, this invention carries out the monitor of 
the amount of the data in a transmitting data buffer and a receive data buffer during an active 
data session. The monitor of each buffer is separately carried out for each [ its service is given 
by the base station ] active user of every, respectively. If the amount of the data in transmission 
or a receive buffer exceeds a predetermined threshold, a high-speed data rate can be set up 
using an auxiliary data channel, and a base station can manage a data buffer within a regular 
threshold level. Similarly, when the level of the data in a data buffer is less than a desired 
threshold level (this shows that it is higher than what has the data rate required for a user 
currently offered), a low-speed data rate is used. In this way, the minimum data rate required to 
transmit data between a base station and the user of a remote site is assigned to each user. 
[0013] 

[Embodiment of the Invention] The core of an early wireless method, especially the 1st 
generation analog form was mainly voice communication. There was an improvement of various 
extent about voice quality, network capacity, and advanced service with second generation 
wireless methods, such as CDMA, TDMA, and GSM. However, although the second generation 
method is suitable for voice, low rate data, facsimile, and offer of messaging, generally it cannot 
cope with the demand of a mobile high-speed data rate effectively and efficiently. The progress 
to a third generation wireless communication link can essentially express the paradigm shift to 
the world of multimedia mobile communications, and a user can access not only voice service 
but video, an image, a text, a graphic, and data communication. It is expected that a third 
generation network provides a mobile user with the data rate of 144Kbps - 2Mbps. 
[0014] Nevertheless, in the wireless network which supports such high-speed-data-transmission 
application, in order to avoid the service refusal by unsuitable allocation of the bandwidth 
between such applications, and power, bandwidth and power control must be managed very 
carefully. This invention offers the new method of improving effectiveness of operation and 
reducing establishment of service refusal by improving management of the power about such 
high-speed-data application, and bandwidth so that it may explain below. Below, in the case of 
the desirable example based on CDMA coding of a wireless signal, this invention is explained, but 
the ** kana of the ability of the approach of this invention to be applied to other wireless 
channelization configurations, such as TDMA and GSM, is **. 

[0015] The typical wireless communication system configuration which contains in drawing 1 the 
mobile communication exchange center (MSC:Mobile Switch Center) 100, two or more base 
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station controllers (BSC:Base Station Controller) 102, two or more base transceiver offices 
(BfS:Base Transceiver Station) 104, and two or more remote users that operate a mobile 
station (MSiMobile Station) 106, respectively is shown. In addition to offering management and a 
control function for the component of a wireless network, MSC100 offers the interface between 
a wireless network, a cable network (PSTN 1 10), or another wireless network (MSC120). BSC102 
offers control and a function manager to one or more BTS(s)104. BTS104 consists of a set of 
the transceiver in which remote adjustment is usually possible arranged to the wireless site, and 
is the terminal point of the wireless path by the side of a network. As shown in drawing 1 , 
generally each BTS104 performs the remote user and radio in a eel on behalf of one eel 108 in a 
wireless network. Cell sizes may differ in a network according to the user consistency expected 
in each cel. Although the eel which has activation hippo REJIERIA of hundreds of feet (30-300 
meters) order is set up in the field where population density is high, cell size can be enlarged all 
the time in the field where population density is low. Moreover, this cell size determines the 
power capacity of BTS104. It is because larger output power than a small eel is needed, so that 
a eel becomes large. 

[0016] A mobile station 106 (for example, a cellular phone machine, a computer terminal, or a 
facsimile machine) carries out termination of the wireless path from BTS104, and offers access 
to a network service to the user served. According to a practice, the bidirectional radio link 
between BTS104 and MS 106 is called forward channel, when BTS104 transmits to a mobile 
station 106, and when MS106 transmits to BTS104, it is called backward channel. 
[0017] The CDMA forward-channel multiplexing configuration decided to drawing 2 by the 
present version of TIA/EIA / 2000.IS-2 criterion is shown. A pilot channel (PCHiPilot Channel. 
201) operates so that an unmodulated signal may be continuously transmitted in a CDMA 
system. PCH offers the phase criteria for a coherent modulation, and the means of the signal 
strength comparison between BTS(s). An exclusive control channel (DCCH:Dedicated Control 
Channel, 202) is used in order to transmit digital control information (power control information is 
included) to MS from BTS. A basic channel (FCH:Fundamental Channel, 203) transmits the data 
of a high level, and the combination of power control information. An auxiliary channel 
(SCH.Supplemental Channel, 204) acts with DCCH or FCH, and the high data rate service (or 
burst data transfer) which transmits high-level data is offered. 

[0018] Therefore, using this channel configuration, although the transmission conditions required 
of voice and data differ greatly, a forward direction traffic channel can be adapted so that the 
traffic of both voice and data may be transmitted. Once voice transmission is continuous, 
duration is comparatively long and transmission starts, it will be required that there is no 
interruption of transmission. If transmission is interrupted, received data are nonpermissible in a 
receiving side, as for such reception, data are inputted into a receiver — ** — it is alike, is 
processed and evaluates — having <namely, real-time operation) — it fragments and is because 
it comes apart. 

[0019] Highly precise voice transmission can be attained by changing voice fluctuation into a 
digital format and transmitting the digitized voice pattern at 64 kilobits/s (64Kbps). It turns out 
that digitization at a rate higher than 64Kbps(es) does not improve the voice pattern reproduced 
further. Therefore, generally an audio transmission rate does not exceed 64Kbps(es). Generally, 
permissible audio performance and quality are acquired by transmission to the order of 8Kbps. 
[0020] On the other hand, generally, data traffic can appear as a train of a pulse, can divide this 
into a packet, can be transmitted, and can collect and reformat a packet with a receiver, it is in 
random order, and may be received, and generally a packet is in random order, and is received. A 
receiver requires resending of a packet with an error, or the discarded packet, and an error and 
packet loss are compensated. Therefore, data traffic does not impose the need for transmission 
without interruption to a system. Furthermore, data traffic differs from voice transmission in that 
it communicates with a sharply different data rate according to the demand of the source and 
transmission. For example, a facsimile transmission, an electronic mail, and text data can use a 
low-speed data rate (order of 9.6Kbps) comparatively. It is because a related data quality can 
generally be transmitted by appropriate time amount also with such a low data rate. However, in 
order to shorten transmission of the graphics and video like an image on the level which can 
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permit time amount required to transmit a lot of digital data contained in graphics or a video 
image, a very high data rate is required. 

[0021] In consideration of various data transmission demands of a user, the approach of this 
invention assigns a minimum data rate and minimum corresponding output power, in order to fill a 
transmission demand of a user. According to this invention, first, if the link between MS106 and 
BTS104 is established, BTS104 will initialize the parametric data of a forward channel and a 
backward channel using a low-speed control channel. The forward direction and a backward 
channel are assigned to each active user in a system. It is uniquely identified by the sign to 
which any channel is assigned in a CDMA wireless system. The exclusive control channel (DCCH, 
drawi ng 2 ) of a forward channel is used as a control channel. However, this channel can also be 
used for transmitting low-speed information data. 

[0022] According to the approach of this invention, BTS104 initializes a user's and an active data 
session using DCCH. This DCCH will transmit both control data and information data. In another 
example of this invention, BTS assigns a low-speed basic channel for an information data bit, 
and, on the other hand, DCCH is used for a control function. 

[0023] While information data are transmitted between BTS and MS, BTS carries out the monitor 
of the data transmission buffer and data receive buffer which were assigned to each user. By 
measuring the amount of the data in each buffer, BTS measures the input data rate which 
supplies information to a transmission buffer and a receive buffer, and confirms that the amount 
of data remains in a limitation permissible by both transmission (forward channel) of information 
data, and reception (backward channel). Rather than the rate at which the user supplies data to 
BTS, when a transmission data rate is late, the amount of data in a buffer will increase across a 
permissible limitation. If this condition is not amended correctly, the amount of data will exceed 
buffer size (overflow), and data will be lost. 

[0024] If it judges that the approach of this invention has a too quick input data rate, the 
possibility of an overflow condition is expected and it directs to change a communication link 
into a high-speed data rate more to BTS. This high-speed data rate can be carried out to one of 
the rate of the higher one on DCCH or a basic channel, or rates with an available auxiliary 
channel. The auxiliary channel ( drawing 2 ) of a forward channel can transmit information data at 
the rate exceeding 1Mbps. Similarly, rather than the rate at which the user supplies data to BTS, 
when a transmission data rate is quick, the amount of data in a buffer will be less than a 
permissible limitation, and will decrease. Finally a buffer not only becomes empty (underflow), but 
on this condition, BTS will consume the superfluous output power for holding that high data rate 
with a high data rate. Like the response at the time of a data rate being too late when this 
underflow is expected, this invention directs to use the data rate of the lower (as long as it 
justifies) one on DCCH, a basic channel, or an auxiliary channel to BTS so that it may 
correspond to an actual transmission demand of a user. 

[0025] By the backward channel, the monitor of the superfluous data rate conditions inadequate 
in ** again is carried out like actuation of this invention on a forward channel. In this case, BTS 
carries out the monitor of the receive buffer, and measures an input data rate. Processing of the 
receive buffer of BTS is slower than an input data rate, and when filled more quickly than the 
case where a buffer is permissible, according to this invention, BTS notifies the data rate of a 
backward channel to MS that it is made late. When processing of the receive buffer of BTS is 
quicker than an input data rate, it notifies to MS that BTS increases a data rate. 
[0026] Drawing 3 shows the flow chart of one example of this invention. First, a communication 
link is established with block 300 between BTS (for example, BTS104 of drawing J. ). and MS (for 
example, MS106 of drawing J_ ). This communication link can be started, MS which requires 
access to a network, or when BTS notifies to MS that it is required that a user should go into a 
network. After a communication link is established, BTS establishes a data transmission stream 
first using either a low speed DCCH or a basic channel. With block 305, BTS carries out the 
monitor of the data rate on a forward channel and a backward channel during an active data 
session. Next, the result of a monitoring facility is sent to the judgment function of block 310. 
Block 310 compares with a predetermined threshold the parameter value of the forward direction 
link by which the monitor was carried out. Since the forward direction link is operating in a 
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permissible limitation and there is no need for adjustment about a forward direction link when the 
monitor value of a forward direction link is within a threshold, actuation progresses to processing 
of the hard flow link of block 410. When that is not right, in order for a forward direction link not 
to have to operate in a permissible limitation but to have to adjust a data rate, actuation 
progresses to block 320. 

[0027] Block 320 compares an actual data rate with a channel data rate. When a channel data 
rate is too late compared with an actual data rate, in order to increase a channel data rate, 
actuation progresses to block 330. When that is not right, in order to decrease a channel data 
rate, actuation progresses to block 350. 

[0028] With block 330, it checks whether inspection of the current condition of a data link is 
performed and the link has already operated by maximum capacity. Since it is impossible to 
increase the rate on a forward direction link more than this when the link is operating at the 
maximum rate, actuation progresses to block 410. On the other hand, when increase of the data 
rate of a channel is possible, actuation progresses to block 340. By block 340, a higher data rate 
is chosen and assigned by DCCH, the basic channel, or the auxiliary channel. The threshold level 
corresponding to this high data rate can also be assigned at this time. 

[0029] With block 350, it checks whether inspection of the current condition of a data link is 
performed and the link has already operated by the minimum capacity. Since it is impossible to 
decrease the rate on a forward direction link more than this when the link is operating at the 
minimum rate, actuation progresses to block 410. On the other hand, the link is not operating at 
the minimum rate, and when it is possible to decrease a data rate further, actuation progresses 
to block 360. 

[0030] By block 360, a lower data rate is chosen and assigned by the suitable channel (DCCH, a 
basic channel, or auxiliary channel). The threshold level corresponding to this low data rate can 
also be assigned at this time. 

[0031] With block 410, this invention operates about a hard flow link the same with having 
explained the forward direction link. When the data rate of a hard flow link is too late, it is 
directed to MS that BTS increases a data rate. When the data rate of a hard flow link is too high, 
it is directed to MS that BTS decreases a data rate. 

[0032] If the actuation about a forward direction link and a hard flow link is completed, actuation 
will progress to block 500 and will repeat the monitoring of a forward direction link and a hard 
flow link about each active user in a network. 

[0033] In the 2nd example of this invention, MS can perform a monitoring facility about the 
amount of the data which are standing by the transmission to BTS from MS. If the conditions of 
overflow of the buffer expected or an underflow occur, an information signal will be sent to BTS 
from MS, and BTS will adjust the data rate in a hard flow link from this signal, the threshold used 
by the buffer control function of MS in order to determine the time when an underflow / 
overflow signal should be sent to BTS, in this example — beforehand — or giving MS is possible 
dynamically. This threshold is equivalent to the data rate used like the monitoring facility of a 
forward direction link. 

[0034] Thus, this invention offers the new method of adjusting dynamically the bandwidth/power 
level assigned to the given data service to the actual data rate of which it is required with the 
source. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is drawing showing the typical structure of wireless communication system where 
the approach of this invention is used. 

[Drawing 2] It is drawing showing a format of the forward channel in the wireless system by 
which this invention is used. 

[ Draw ing 3] It is a flow chart showing the example of this invention. 
[Description of Notations] 

100 Mobile Communication Exchange Center (MSC) 

102 Base Station Controller (BSC) 

104 Base Transceiver Station (BTS) 

106 Mobile Station (MS) 

108 Cel 

110 PSTN 

120 MSC 

201 Pilot Channel (PCH) 

202 Exclusive Control Channel (DCCH) 

203 Basic Channel (FCH) 

204 Auxiliary Channel (SCH) 
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[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the wireless communication system which has a base station and at least one mobile 
station, 

Said base station operates so that a communication link with at least one mobile station may be 
established, and this communication link has two or more channel and two or more data rate 
modes, 

a. The step which measures the data rate of transmission on the communication link to the given 
user based on the measured value of the data in a data buffer, 

b. How to choose [ from ] the data rate mode in the communication link to the given user 
characterized by having the step which chooses sufficient data rate to support the data rate of 
the measured communication link among said two or more data rate modes to said given user. 
[Claim 2] Said steps a and b are approaches according to claim 1 characterized by being 
repeated about said given user so that said at least one channel and data rate chosen may be 
adjusted dynamically based on change of the measured value of said data buffer. 
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[Claim 3] Said steps a and b are approaches according to claim 1 characterized by being 
repeated over almost all the mobile stations in said system. 

[Claim 4] It is the approach according to claim 1 which, as for this forward direction link, said 
communication link has a control channel and a traffic channel including a forward direction link, 
and is characterized by this control channel operating so that control command and traffic data 
may be transmitted. 

[Claim 5] Said forward direction link is an approach according to claim 4 characterized by being 
chosen so that it may have sufficient capacity to support the data rate chosen. 
[Claim 6] It is the approach according to claim 1 which, as for this hard flow link, said 
communication link has a control channel and a traffic channel including a hard flow link, and is 
characterized by this control channel operating so that control command and traffic data may be 
transmitted. 

[Claim 7] Said hard flow link is an approach according to claim 6 characterized by being chosen 
so that it may have sufficient capacity to support the data rate chosen. 
[Claim 8] Said data buffer is an approach according to claim 1 characterized by including the 
input data buffer which receives data through said communication link. 

[Claim 9] The measured value of the data in said input data buffer is an approach according to 

claim 8 characterized by what it opts for to a known threshold limitation. 

[Claim 10] Said threshold limitation is an approach according to claim 9 characterized by 

including two or more predetermined thresholds corresponding to said two or more data rate 

modes. 

[Claim 11] Said data buffer is an approach according to claim 1 characterized by including the 
output data buffer which receives data through said communication link. 

[Claim 12] The measured value of the data in said output data buffer is an approach according to 

claim 1 1 characterized by what it opts for to a known threshold limitation. 

[Claim 1 3] Said threshold limitation is an approach according to claim 1 2 characterized by 

including two or more predetermined thresholds corresponding to said two or more data rate 

modes. 

[Claim 14] Said communication link is an approach according to claim 1 characterized by being 
established by the CDMA method. 

[Claim 15] In the approach of assigning channel capacity accommodative with the wireless 
communication system which has at least one base station and at least one mobile station which 
communicates with this base station through a communication link, 

a. The step which starts a data communication stream by the low-speed channel of said 
communication link between said at least one base station and one mobile station, 

b. The step which measures the data rate received by the data buffer from the source of said 
data communication stream, 

c. The step which chooses [ from ] sufficient data rate to support the measured data rate among 
two or more data rates, 

d. How to assign channel capacity accommodative with the wireless communication system 
characterized by having the step which assigns the selected data rate to said data 
communication stream. 



[Translation done.] 
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